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STRATIGRAPHY OF UPPER BOLARIAN AND LOWER TRENTONIAN
LIMESTONES: HERKIMER COUNTY
by
Barry Cameron
Boston University

INTRODUCTION
For almost 150 years the Ordovician rocks of the Mohawk Valley have
been under study. Some of the great geologists and paleontologists of the
19th and 20th centuries have studied the limestones, shales, and fossils of
the Black River Group and Trenton Group in the Black River, West Canada Creek,
and Mohawk River valleys (see Kay, 1937, for historical review). As a result,
these rocks have become well-known as part of the medial (middle time of a
three-fold subdivision) Ordovician standard section of North America.
However, the geology of the Black River Group and Trenton Group still
poses several relatively complex problems of interpretation for the application
of stratigraphic, paleontologic, and paleoecologic principles. Specifically,
there is still TT.. .confusion and disagreement regarding the correlation of the
upper Black River and lowest Trenton in New York and 0ntarioTT (Kay, 1942, p.
599). Exposures are occasionally complete, but many are not. The repetitious
nature of the sedimentary layers often mask significant variations critical to
correct lithostratigraphic, biostratigraphic, and paleoecologic interpretations.
Present and future work depends and will depend heavily on that of earlier inves
tigators who prepared the way by determining the basic lithostratigraphic and
biostratigraphic frameworks.
The modern approaches to the paleoecologic study of carbonate rocks,
such as sedimentary petrography (Walker, 1968; Textoris, 1968; Cameron, 1968a),
fossil community analysis (Porter and Park, 1969), population paleontology (e. g.,
Ross, 1967), primary sedimentary structures and trace fossils (Cameron, 1967,
1968a, 1968b; Walker, 1968, 1969), have just recently been applied with emphasis
to parts of the medial Ordovician sequence of central and northwestern New York.
Many previous investigators who have studied these formations have been, by
necessity, primarily concerned with lithostratigraphy, such as statistical
analysis of rock types (especially Chenoweth, 1952, and Lippitt, 1959), bio
stratigraphy and correlation, and mapping.
Although many faunal lists have been made for the New York sections
(e. g., Cameron, 1968a; Fisher, 1957; Chenoweth, 1952; Kay, 1953, 1937, 1933;
Young, 1943), most major fossil groups are in need of thorough restudy, using
modern paleontologic approaches and techniques. However, a few groups in New
York have received careful attention and revision in recent years. These in
clude the Brachiopoda (Cooper, 1956), Ectoprocta (Ross, 1964, 1967), conodonts
(Schopf, 1966), and calcareous algae (Awramik and Cameron, 1968; Cameron and
Awramik, in preparation).
The long-range interests of this author center around establishing
a detailed time and lithic microstratigraphic framework for the Rocklandian,

*

16-2
Kirkfieldian, and Shorehamian stages in central and northwestern New York and
southern Ontario. This would form the basis and provide the confidence for
reconstructing the environments of deposition and determining the paleogeography.
At present, special emphasis is being placed on statistical analysis of the
j
rock types both from detailed field measurements and carbonate petrography,
small scale physical and biological correlation, primary sedimentary structures
trace fossils, calcareous algae, fossilization, and fossil community analysis.
This information should better document the initial and subsequent wider transgression of the Trentonian sea.
9
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1)
2)

3)
4)

The purposes of this field trip to the upper Black River Group and
Trenton Group limestones of Herkimer County, New York, are to:
Demonstrate the stratigraphic succession and its lateral variations.
Discuss and evaluate the age relationships and time correlations of
the various formations by
a) Examining the diverse faunas and
b) Demonstrating the lateral continuity of major lithic and biologic
characteristics.
Examine and evaluate the criteria for determining the extent and sig
nificance of the disconformity along the Black River-Trenton boundary.
Examine and evaluate the criteria for determining the conditions and
environments of deposition and paleogeography.

!

This field trip guide will summarize previous work on the Black
River Group and Trenton Group in the Little Falls and Utica 15T quadrangles
of Herkimer County and incorporate new data insupport of preliminary reinter
pretations of the stratigraphy of part of the lower Trenton Group in this area
The order of localities has been chosen as conveniently as possible for econom
of travel along a southeast to northwest traverse.

GEOLOGIC SETTING

I

The Little Falls and Utica quadrangles are located along the south
western margin of the Adirondack Mountains and include part of southern Herki
mer County (Fig. 1). Good exposures of medial Ordovician limestones are to be
found along the Mohawk River, West Canada Creek,
and East Canada Creekvalleys
and those of their tributaries (Fig. 1). Manysmall
abandonedlimestone
quarr s
in both quadrangles contain exposures of the Black River-Trenton boundary.
9

Lower Paleozoic strata dip gently to the southwest from the Precam
brian on the northeast; subsurface contours drawn on the base of the Black
River-Trenton indicate a I 5 degrees dip southwestward (Flagler, 1966, pi. 5).
Precambrian rocks are exposed over much of the northeastern part of the Little
Falls Quadrangle (Cushing, 1905a) and a Precambrian inlier occurs at Middlevilie (Fig. 1; Cushing, 1905a; Young, 1943; Kay, 1953). A few northeast-south
west trending normal faults cut Paleozoic and Precambrian rocks, e. g. near
Little Falls and Dolgeville (Cushing, 1905a; Kay, 1937).
The late Cambrian Little Falls Dolomite underlies Ordovician rocks
and overlies the Precambrian basement complex of igneous and metamorphic rocks
in southern Little Falls Quadrangle. To the northeast, however, the medial
Ordovician Gull River Limestone overlaps the Little Falls Dolomite to lie
directly on the Precambrian (Cushing, 1905a; Young, 1943), as it does farther
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north in Oneida County (Young, 1943, fig. 3). The Ordovician rocks of the
Little Falls and Utica quadrangles occur in the southern third of Herkimer
County (Fig. 1). Silurian and Devonian rocks comprise the bedrock geology
of southernmost Herkimer County (Rickard and Zenger, 1964).
The Ordovician rocks of the Little Falls and northeastern corner
of the Utica quadrangles range from the early Ordovician (Canadian) limestones
and dolostones of the northward disappearing Tribes Hill and Chuctanuda for
mations (Fisher, 1954) through the medial Ordovician Gull River Limestone of
the Black River Group to the medial Ordovician limes'tones and shales of the
Trenton Group. Pleistocene and Recent sediments cover much of the northern
area (Cushing, 1905a; Kay, 1953).

STRATIGRAPHIC CLASSIFICATION AND PROBLEMS
Some controversy exists today as to whether the rock units of the
Black River Group and Trenton Group in New York and Ontario are time-stratigraphic, i. e., the same age throughout their geographic distribution (Kay,
1937, 1942; Young, 1943; Chenoweth, 1952; Cameron, 1968a, 1969), differ in
age (Sinclair, 1954), or vary to the extent of being time-transgressive
(Winder, 1960; Fisher, 1962; Barnes, 1965, 1967).
A

Early workers applied a single term for the rock units and the
time-rock units (stages) because they were principally interested "...in dis
tinguishing rocks of an age rather than of one kind" (Kay, 1968b, p. 1373).
These time-rock units were called stages by Clarke and Schuchert (1899),
Cushing (1905b), and Kay (1937, 1947), but others (Grabau, 1913; Willis, 1901)
generally called them formations, relying upon context for distinction between
the two concepts (Kay, 1968b). "Formations formed divisions of the Tstandard
time-scaleT (Williams, 1901, p. 573)" (Kay, 1968b, p. 1373).
The three terms Pamelia, "Lowville", and "Chaumont" have been used
interchangeably as rock and time-rock units for the Black River Group. Clarke
and Schuchert (1899) proposed and used the "Lowville" as a stage, while Kay
(1929, p. 664) proposed the "Chaumont", as a time-stratigraphic term, for rocks
"...younger than Lowville and older than the Rockland." The terms Chaumontian
and Lowvillian, with the suffix "-ian" added to clarify the author1s intent,
are used as stage names (Fig. 2). The outcrop belt of these units in north
western New York may actually parallel the original shoreline, suggesting that
they are most probably both lithic and time-stratigraphic in nature. WalkerTs
(1969) work in the Black River Valley west of the. Adirondacks suggests this is
for at least the upper half of the Black River Group.
Raymond (1914, 1921) named the "Rockland" and succeeding Trenton for
mations and "...applied the names to units recognized by a succession of faunal
zones; these were chronostratigraphic" (Kay, 1968a, p. 167). Thus, biostrati
graphic units came to be used as lithostratigraphic units which seem to paralle
time lines independently drawn from studies of the faunas and the lithologies,
including metabentonites (Kay, 1937, 1942, 1943, 1953; Young, 1943; Chenoweth,
1952; Lippitt, 1959; Cameron, 1968a, 1969). These lithic units are not com
pletely uniform throughout, but change systematically along the outcrop belt
and contrast with overlying and underlying units in a constant way (Chenoweth,
1952; Cameron, 1968a).
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Fisher (1962) stated that "...misunderstanding persists, owing to
mixed usage of lithostratigraphic, biostratigraphic, and chronostratigraphic
units.- all termed Tformations1 . Furthermore, some geographic names are used
in a dual or even triad sense (viz, Rockland Limestone, Rocklandian Stage,
Rocklandian-Dalmanella zone), and one is never quite certain of the writer's
intention.” According to standard usage, Rockland Limestone ought to be a
lithic unit, Rocklandian Stage a time-stratigraphic unit, and Dalmanella zone
a biostratigraphic unit. To remedy the dual usage of nomenclature, some
paleontologists and stratigraphers have been adding the suffix TT-ianTT or "-an”
to the formation names to clearly indicate whether a stage, i. e., a time-rock
unit is being discussed. Rocklandian and Kirkfieldian (Fig. 2) were used as
stages by Kay in 1935, although not with the ”-ian” ending until 1948 when he
used the name Trentonian, as did Grabau (1909).
Many paleontologists, working on different fossil groups independently,
believe that some other area than New York should be used as the medial Ordo
vician standard (Cooper, 1956; Fisher, 1962). However, not all paleontologists
and stratigraphers agree with this viewpoint (e. g., De Mott, 1963). Cooper
(1956) using mainly brachiopods considered the Black River no longer useful
because it was so defined (see Kay, 1937) that it did "...not describe the
stratigraphy...” and ” ...the interval represents only a part of what we regard
as a natural grouping of faunas” (p. 7). He believed the Black River faunas
were closely related to the faunas of the lower Trentonian limestones and
rejected Kay's (1947) Bolarian Series. He proposed the "Wilderness” as a stage
term for the upper Bolarian and lower Trentonian interval and restricted the
"Trenton” to the medial and late Trentonian of Kay's (1937) usage. Fisher (196
substituted "Barneveld” for this restricted "Trenton” Stage and kept the terms
Trenton and Black River for rock-stratigraphic units (groups). Cooper over
looked the Kirkfieldian Stage which Fisher (1962) added to the top of the
"Wilderness” .
Kay (1929, et sub, pub.), Young (1943), Chenoweth (1952), Lippitt
(1959), Cameron (1968a, 1969), and Walker (1969) have mapped and described com
prehensively much of the stratigraphy of Bolarian and Trentonian limestones in
northwestern New York. The rank of some units, such as the Watertown, Selby,
and Napanee, have been changed for geologic and nomenclatural reasons (Cameron,
1967, 1968a; Kay, 1968a, 1968b). Kay (1968b) extended from southern Ontario
the use of Okulitch's (1939) term Gull River Limestone for the similar limeston*
of the Black River Group in northwestern and central New York below the Water
town Limestone and above the Pamelia Formation (Fig. 2), so that Lowvillian
could be used exclusively as a time-rock term. Watertown Limestone (Cushing,
et al., 1910) is used for the Bolarian limestones above the Gull River Lime
stone (Kay, 1968a, 1968b). Kay (1968b) also named and defined younger forma
tions (Kings Falls Limestone, Sugar River Limestone, Denley Limestone) of the
Trenton Group in order to have completely separate and unambiguous sets of
time and rock nomenclature (Fig. 2).
■
I

The stratigraphic classification used herein (Fig. 2) follows that
of Kay (1968b) with modifications for the lower Trenton Group from Cameron
(1967, 1968a, 1969). A thorough historicalreview of theearly classifications
of these limestones can be found in Kay(1937, p.237-249);
for a review of
later work, see Cameron (1968a).
|,
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UPPER BOLARIAN AND LOWER TRENTONIAN STRATIGRAPHY OF HERKIMER COUNTY

Introduction:
The medial Ordovician Gull River Limestone, "Napanee Limestone",
Kings Falls Limestone, and Sugar River Limestone of the Little Falls and Utica
15T quadrangles are described in their order of deposition (Fig. 2). Their
age and stratigraphic relationships are emphasized.
Bolarian Series:
The Gull River Limestone was deposited under very shallow marine con
ditions during the Lowvillian Stage; apparently neither Chaumontian (uppermost
Bolarian) nor pre-Lowvillian rocks are present in this region. The Bolarian
age is indicated by conodonts (Hasan, 1969). The Gull River lies successively
on early Ordovician (Canadian) limestones and dolostones along the Mohawk River,
on late Cambrian Little Falls Dolomite farther north, and on the Precambrian
along its northerly outcrop belt (Cushing, 1905a; Young, 1943). The thickness
of this formation varies in a southeastwardly direction from 40 feet at Newport
to 27 to 30 feet at Inghams Mills (Figs. 2 & 3).
The lithology of the Gull River is varied and complex, with two un
named members recognized in the Utica and western Little Falls quadrangles. The
lower subdivision is composed of tan weathering, gray, medium-textured, heavyledged, tough, quartz arenite-rich, argillaceous, vertically burrowed limestone
with thin shale layers. A 3-inch thick metabentonite (altered volcanic ash)
occurs near the top at City Brook (Stop #4) which may correlate with the base
of the upper member at Newport (Kay, 1953). The lower member varies from 8 to
14 feet thick, being thickest to the north (Fig. 3). The thicker upper sub
division (19 to 30 feet) is more widespread and characterized by light gray
weathering, dove gray calcilutite (sublithographic), called "birdseye" lime
stone by the early geologists in New York State. Granule and flat pebble calcirudites and impure argillaceous calcisiltites are sometimes frequent. Hori
zontal laminae, fenestral fabric, stylolites, mudcracks (Fig. 5), and burrows
are common sedimentary structures. Some of the horizontal laminae originated
by current action, but most probably were produced by algal accretion (algal?
mats).
Fossils are generally uncommon in the Gull River Limestone (see Young,
1943, for a comprehensive faunal list). The abundant vertical burrow Phytopsis
(Fig. 7) and small ostracods occur throughout the Gull River. The large ostracod Eoleperditia fabulites, snails, trilobite fragments, cryptostome bryozoa,
and the tabulate coral Tetradium eellulosum are relatively common in the upper
third of this formation. T. eellulosum (Fig. 8 ) and the vertical burrow Phytopsis
are characteristic of the Gull River and are often abundant.
Trentonian Series:
Rocklandian Stage. Two limestone units in Herkimer County are thought
to be lowest Trentonian in age: (1) the "Napanee Limestone" in the Inghams Mills
area (Stop #1) and (2) the black chert-bearing "calcisiltite lithofacies" wellexposed in the vicinity of Newport (Stops #5-7). These units occur inbetween
the Gull River and Kings Falls limestones which lie directly in contact with each
between Inghams Mills and Middleville (Figs. 1-3).
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The black chert-bearing TTcalcisiltite lithofaciesTT is composed of
medium gray weathering, dark gray to black, generally medium-bedded and heavyledged, irregularly burrowed, argillaceous* brittly fracturing, sparsely fos
siliferous micrites. A few fossiliferous biomicrites and biosparites are
occasionally present. Black chert nodules occur frequently in the thicker
northerly sections near Newport where thin shale layers begin to appear in the
middle of the facies. Burrows occur as interconnected non-vertical and Verti
cal burrows resembling Camarocladia of the upper Bolarian Watertown Limestone
ans as burrow reworking which has apparently destroyed any original current
laminations. TTCorrasionTT surfaces mark its Contacts with the Gull River and
Kings Tails limestones (Kay, 1953, fig. 28). Maximum thickness of this facies
is about 7 to 8 feet in the vicinity of Newport (Stop #7), but it decreases
to zero southward 2 miles north of Middleville (Stop #4)* Due to concealment
by Pleistocene sediments, no exposures of this interval can be found north of
Poland for 23 miles until Boonville where the Rocklandian Napanee Limestone
is present at this stratigraphic level. Although few time-diagnostic macro
fossils (Rafinesquina reported by Craig, 1941, and Kay, 1953) have been iden
tified from the rcalcisiltite lithofacies” , conodonts (Hasan, 1969) indicate
a Trentonian age.
Thirteen feet of interbedded calcisiltite and calcareous shale,
divisable into two unnamed members, comprise the lowest Trentonian limestones
in the Inghams Mills area (Stop #1; Figs. 7-8; Kay, 1937, pi. 3, fig. 1). The
lower member (71, feet) is composed of chocolate brown weathering interbedded
shales and argillaceous, burrowed, black calcisiltites, while the upper mem
ber (5 ?5) is composed of*medium gray weathering, dark gray to black, less argil
laceous, burrowed calcisiltites (micrites and biomicrites) and thinner inter
bedded calcareous shales. Horizontal and cross-laminations are absent, pro
bably due to complete burrow reworking. Skeletal calcarenites (biosparites)
are sparse but increase in fr^'uiency towards the top of the upper member. The
surfaces of these limestones exhibit extremely well-developed loading casts,
suggesting that the weight of overlying sediments had deformed these limestones
because they were still incompletely consolidated after burial.
Because these Rocklandian limestones (especially the upper member)
resemble the upper Rocklandian Napanee Limestone of northwestern New York in
that they are composed of interbedded calcisiltites and shales, they are ten
tatively referred to as TTNapanee Limestone” . The Napanee also outcrops in
the southern Adirondacks, present in the infaulted outlier at Wells where about
10 feet are exposed (Fisher, 1957). Elsewhere in the Mohawk Valley of central
New York Rocklandian limestones are absent.
Fossils are uncommon in the lower ”Napanee Limestone” which is char
acterized by the trilobites Isotelus and Bumastus and the ectoproct Batostoma.
Fossils are more abundant and diversified at the top of the lower member and
especially in the upper member (Cameron, 1968a). The Rocklandian age is indi
cated by the lower Rocklandian Doleroides ottawanus Zone in the lower member,
the upper Rocklandian Triplesia cuspidata Zone in the upper member, and by
conodonts (Schopf, 1966; Hasan, 1969).
Kirkfieldian Stage. The widespread Kings Falls Limestone is char
acterized by coarse-grained, relatively thick-bedded, coquinal calcarenites
(Fig. 3), and is primarily composed of dark gray weathering, dark gray to black,
argillaceous, fine- to coarse-grained, coquinal and non-coquinal calcarenites
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with interbedded thin calcareous shales. Calcisiltites are uncommon and calci
lutites are rare. Pararipples (Fig. 12) and cross-laminated beds are common
(see Chenoweth, 1952). In this region the lower half is apparently thinner
bedded than the upper half (Craig, 1941; Kay, 1955).
The thickness of the Kings Falls varies from 40 to 45 feel in the
vicinity of Newport and Middleville and progressively thins southeastward,
being 23 feet thick at Inghams Mills. .Farther east in the Mohawk Valley it
disappears before Canajoharie. However, Fisher (1957) questionably recognized
a few feet of ” ...subcoquinites and calcarenites...” , typifying this unit, in
the Wells outlier of the southern Adirondacks (p. 17). To the northwest, west
of the Adirondacks, it increases to 69 feet near Boonville and 100 feet farther
north along the Black River Valley (Chenoweth, 1952).
In the vicinity of Middleville, a thin metabentonite (altered volcani
ash) occurs at 9 feet above the base along Buttermilk Creek, 7 feet along City
Brook (Stop #4), one foot (possibly another at 2 feet) in the small quarry (Sto
#3) southeast of Middleville, and at 2 feet along Stony Creek (Fig. 3). If
this persistent clay represents a synchronous time surface at each of these
localities, then the base of the Kings Falls is onlapping the Cull River and
becoming progressively younger eastward.
The fauna of the Kings Falls Limestone has not been studied in detail
but TT...the brachiopods Dalmanella rogata (Sardeson) and Sowerbyella punctistri^i
(Mather) and Rafinesquina trentonensis Salmon and the bryozoan Prasopora sp. ai
common. At Inghams Mills, in the Little Falls quadrangle, the writer recognize
the following genera on a single bedding surface; Solenopora, Streptelasma,
Rhinidictya, Dalmanella, Pinorthis, Hesperorthis, Opikina, Parastrophina, Sowei
byella, Hormotoma, Liospira, Phragmolites, Subulites, ”Cyrtoceras” , Geisonocere
(?). Bathyurus, Calliops, Ceraurus, Encrinurus, Hemiarges and Leperditia” (Kay,
1953, p. 43).
'
’
Shorehamian Stage. The Sugar River Limestone is composed of relative'7
thin-bedded (generall}/ contrasting with the heavier-ledged upper beds of the
Kings Falls), dark gray to black, very argillaceous, generally coarse-grained,
non-coquinal calcarenites interbedded with calcareous shales. Along West
Canada Creek, the upper 5 to 9 feet consist of calcilutitic limestones of the
Rathbun member (Chenoweth, 1952; Kay, 1953) which will not be seen on this
field trip. The pre-Rathbun Sugar River limestones are thicker in northwesterr
New York (Chenoweth, 1952) and decrease in thickness eastward from 40 to 17
feet in western Herkimer County. They persist eastward in the Mohawk Valley
and almost span the Adirondack Arch (Kay, 1937; Fisher, 1954), being 17 feet
thick at Canajoharie.
V

Lithically, the Sugar River limestones are easily distinguished from
the subjacent Kings Falls limestones in Herkimer County by the sparseness of
brachiopod-rich coquinal calcarenites, which characterize the Kings Tails, and
the greater abundance of coarse-grained, non-coquinal calcarenites. Calcareous
shales are generally more abundant in the Sugar River, especially in north
western New York (Chenoweth, 1952), but at Inghams Mills shales appear to be
less abundant than in the subjacent Kings Falls.
i

The fauna of the Sugar River is described and listed in Kay (1937,
1953) and Chenoweth (1952). The Cryptolithus tesselatus Zone occurs through-

16-11

out this unit. The trinucleid trilobite C. tesselatus Green TT...is usually
accompanied by Trematis terminal is (Emmons) and Prasopora...TT simnlatrix ‘(Kay,
1937, p. 267). The brachiopods Dalmanella, Sowerbyella, and Rafinesquina and
the trilobites Isotelus and Flexicalymene are common. However, brachiopods
are less common than in the Kings Falls limestones below, while cryptostome
bryozoa are more common.

DESCRIPTIONS OF INDIVIDUAL STOPS

Inghams Mills (locality #C99):
Because four formations of medial Ordovician age are excellently
exposed along with the top of the Little Falls Dolomite(?) below the dam on
East Canada Creek, much time and attention will be given to this outstanding
outcrop (Figs. 3-12). Lithologies, unusual sedimentary structures, fossils,
formation boundaries, and two disconformities will be carefully examined.
Little Falls Dolomite(?). Only two feet of the late Cambrian Little
Falls Dolomite are exposed at the base of the exposure. This unit is represen
ted by relatively thick-bedded, light to medium brown weathering, quartz arenitic,
pyrite-bearing dolostone with thin interbedded shale layers.
%

Gull River Limestone. About 292 to 30 feet of Gull River Limestone
are excellently exposed with a thick dove gray shaly limestone at the base.
The lowest two to three feet exhibit a slump breccia (Fig. 4), containing lime
stone blocks up to 2 \ feet in diameter, that probably formed as a result of
instability over the irregular depositional surface of the Little Falls Dolomite.
The next 16\ feet contain horizontally laminated (algal?), dove gray
calcilutites with abundant vertical burrows (Phytopsis). a few ostracods, and
frequent stylolites. Frequent mudcracks confirm an intertidal or lagoonal origin.
Thin shales are common in the lower 10 feet. The folded limestone
layers reported by Cushing (1905a, pi. 6 ) from the lower Gull River Limestone
at this exposure apparently formed as a result of settling over compacting
thick shale lenses (Fig. 6 ).
9

Between 16^ and 21]2 feet an apparently subtidal, irregularly burrowed,
essentially non-laminated, massively bedded, dark gray to black calcisiltite
zone contains Foerstephyllum halli, Lambeophyllum profundum, Hormotoma, Loxoplocus, Isotelus, cryptostome bryozoa, straight nautiloids, and pelmatozoan
debris.
Immediately above these deeper water sediments, the intertidal or
lagoonal facies begins to reappear. This is a vertically burrowed, horizon
tally laminated (algal?), limestone intraclast-bearing, fossiliferous calci
lutite and calcisiltite zone. Fossils from this interval include Tetradium
eellulosum, Eoleperditia fabulites, Lambeophyllum profundum, Isotelus, crypto
stome bryozoa, and pelmatozoan fragments. Near the base of this zone a
sediment-filled tidal meander(?) or channel (Fig. 7) up to 7 feet wide and 2
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Stop #1.

Fig. 5.

Inghams Mills

Mudcracks in Gull River Limestone.

.

Fig. 4. Slump breccia at base of Gull River Limestone.
(Scale is shown by 6 -inch ruler in all photographs.)
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feet deep is excellently exposed in two faces of the outcrop* Note the struc
ture and
composition of the sediments filling it.
At about 27 feet, a 9-inch thick calcilutite bed contains scores of
whole Tetradium eellulosum colonies in life position, possibly representing an
inner shelf reef, as suggested by Fisher (1965) for occurrences in the eastern
Mohawk Valley. They cover 50% to 90% of the bed which contains a thin veneer
of limestone pebble conglomerate. One can readily see how the fine-grained
sediment
was trapped in and around these delicately branching tabulate corals.
The top of the Gull River Limestone is riddled with burrows (dominar
tly vertical) partially filled with the black lustrous carbonaceous mineral
anthraxolite. Several inches of irregular relief over the top of this bed (Fi, (
marks the disconformity between the Black River Group and the Trenton Group.
TTNapanee Limestone” . The lowest 13 feet of the Trenton limestones
can be divided into 7 ^ feet"of chocolate brown weathering interbedded calcarecs
shales and argillaceous calcisiltites at the base and 5^ feet of medium gray
weathering interbedded thinner shales and less argillaceous calcisiltites
above. The contact between these two subdivisions is slightly gradational.
The surfaces of the limestone layers exhibit extremely well-developed loading
casts. In addition, the lower subdivision contains an unusually well-develope
and fully exposed intraformational (subsolifluction) fold (Fig. 10) similar
to those described by Chenoweth (1952) from the Sugar River Limestone in nortl
western New York. Fossils are common.
•

%

Kings Falls Limestone. Contrary to previous interpretations (Kay,
1937, 1953; Fisher, 1954; Cameron, 1968a), 23 feet of Kings Falls Limestone
are exposed above the ”Napanee Limestone” . Polymictic (dominantly limestone)
conglomerates (Fig. 11) and coquinal calcarenites mark its base. The boundary
with the Sugar River Limestone above is marked by a rather sharp decrease in
brachiopod-rich coquinal calcarenites which give way to an increase in encrin:ic;
bryozoan-rich, coarse-grained calcarenites. Cross-laminated beds are common,
as are large ripples (pararipples) whose average ripple spacing is 25 to 26
inches and average ripple height is 1.9 to 2.3 inches. Fossils are abundant.
Sugar River Limestone. About 15 feet of dominantly non-coquinal
calcarenite with interbedded thin calcareous shales comprise the Sugar River
Limestone immediately below the dam. Several beds of limestone pebble con
glomerate and a mudcracked layer occur near the base at the center of the
exposure. Cross-laminated beds and ripples are frequent and mudcracked beds
also occur near the top.
lH
I

The Shorehamian Cryptolithus tesselatus Zone is present at this
interval where C. tesselatus has been found in the upper 8 feet and abundant
Prasopora sp. dominate the upper 13 feet. The top of this exposure may actual/
be close to the top of the pre-Rathbun Sugar River Limestone because unusually
large Prasopora occur here in the upper few feet as they do in the upper few
feet of this formation along City Brook (Stop #4). Fossils seem less abundant
than in the Kings Falls Limestone below because of greater shell comminution.
$

The fossils, lithologies, and sedimentary structures at this localit
suggest decreasing water depths in this area during the lower Trentonian.
Certainly, the greater shell comminution and mudcracks of the Sugar River lime

Stop #1.

<*

Inghams Mills

iK

.

'k'

v,

Fig. 8 . Top view of whole Tetradium eellulosum
colony from top of Gull River Limestone.

Fig. 7.
channel

Upper Gull River Limestone showing vertically
(Phytops
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Fig. 9.
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stone indicate shallower water during the Shorehamian than during the Kirkfieldian
Stage. The older Rocklandian at this locality may have been deposited either
under somewhat restricted conditions or at greater depths.

Stop #2.

Small quarry (locality #C107):

The Black River-Trenton boundary is well-exposed along the contact
between 8 feet of upper Gull Limestone and 13 feet of lower Kings Falls Lime
stone (Fig. 3). The "Napanee Limestone" has disappeared and intraclasts of
the Gull River can be seen in the lowest few inches of the Kings Falls. These
intraclasts may indicate that the Gull River was partially indurated, possibly
during subaerial exposure, before deposition of the Kings Falls. There is
little relief along this contact.
The thickest section of the Gull River occurs at the axis of the fold
at the far end of the quarry. Shales are rare. Fossils are uncommon but in
clude Isotelus, Eoleperditia fabulites, small ostracods, L iospira, and cryptostome bryozoa. Tetradium eellulosum is absent. The very fossiliferous Kings
Falls Limestone exhibits the somewhat typical cyclic nature of burrowed finergrained calcarenites and calcisiltites alternating with cross-laminated, coarse
grained calcarenites and coquinites.
I

Stop #3. .Small quarry (locality #C168):
•

%

At this stop, we shall (1) examine metabentonites at the base of the
Kings Falls Limestone and (2) reexamine the Black River-Trenton boundary
between the upper Gull River and lower Kings Falls limestones (Fig. 3). The
top of the Gull River has one to two inches of relief, possibly due to scour
ing since bedding laminae are truncated. The shaly and argillaceous limestone
interval between 6 T 9" and 8 T 1" appears to form a marker zone that can be
traced from here northwestward to Newport (Fig. 3).
The fossiliferous1 Kings Falls contains cream-colored, sticky, 2 to 3
inch thick metabentonites at 12 and 29 inches. A similar 2-inch thick clay
has been reported at 2 feet from Stony Creek one-half mile to the southeast
(Craig, 1941; Kay, 1943, 1953). We shall evaluate the significance of these
clays for time-correlation at the next stop.

Stop #4.

City Brook (locality #C1):
f

The characteristics of the Gull River, Kings Falls, and Sugar River
limestones will be compared with those at previous stops (Fig. 3). The Gull
River Limestone lies disconformably on the quartz arenite-rich late Cambrian
Little Falls Dolomite below the bridge. The lower falls is supported by the
upper Gull River Limestone, ant the upper falls (Craig, 1941, fig. 5; Kay,
1953, fig. 11) is supported by the middle Kings Falls Limestone. The Rathbun
member at the top of the Sugar River Limestone and the superjacent Denley
Limestone will not be examined. These units are exposed in the vicinity of
the upper bridge and the field beyond, but you will have to respect the NO
TRESPASSING signs.
0
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Gull River Limestone. The lower 8 feet are tan weathering, gray,
quartz arenite-rich, ostraeod-bearing, impure, thick-bedded, medium-textured,
argillaceous limestones interbedded with a few calcareous shales up to 3 inche c
thick. Vertical burrows are abundant. A 3-inch thick metabentonite occurs
at 6 T 9" (Kay? 1943, 1953).

:

a

v _

f

The upper 19^ feet of the Gull River is composed of relatively pure,
light gray weathering, dove gray, conchoidally fracturing calcilutite (sublith(
graphic) and some calcisiltites. Stylolites are abundant from 11 to 16 feet.
Thin shales are frequent between 13 and 16 feet, at the 18th foot, and especial y
between 19^ and 21^ feet where the limestones are very argillaceous (Fig. 3). I 1
Vertical burrows (Phytopsis) are abundant between 11 and 16 feet and in the to]
foot. Mudcracks occur above and below the 25th foot. An intertidal or lagoon; Ci
1]
origin seems probable for these limestones.
m

h

Kings Falls Limestone. Sediment from a coquinal calcarenite bed at
the base of the Kings Falls fills some of the burrows in the highly burrowreworked calcilutite bed at the top of the Gull River. The Kings Falls is
characterized by coquinal calcarenites, as at previous localities, in contrast
with the non-coquinal calcarenites of the superjacent Sugar River Limestone
Cross-laminated and pararippled beds are frequent.
•
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At 7 feet a deep reentrant marks where a metabentonite is weathering th
out. Less than a mile north, at Buttermilk Creek (Fig. 3), this clay is 9 fee
above the’ base of the Kings Falls (Kay, 1953). If this altered volcanic ash
1^
near the base of the Kings Falls between Stony Creek and Buttermilk Creek is ■ I is
part of a single bed, then it represents a synchronous time surface indicating I
that this formation is onlapping the Gull River eastward. Therefore, the base
of the Kings Falls becomes progressively younger eastward, increasing the gap I
in time marked by the Black River-Trenton boundary in that direction. The
Bio
Gull River, of course, has been dated with conodonts as Bolarian (Hasan, 1969)
contrary to the correlation chart of Ordovician rocks in New York State (Fishe
1962).

Sugar River Limestone. The contact between the Kings Falls and Suga
River limestones is drawn where shale becomes more abundant. This coincides
1 cor
with a contact drawn where non-coquinal calcarenites become persistently abun
dant and coquinal calcarenites almost disappear. The lower Sugar River at thi
exposure is mainly composed of interbedded coarse-grained calcarenites and
I
calcareous shales. These calcarenites are encrinitic and rich in bryozoa,
■ so*
especially cryptostomes. The shales are especially abundant in the lower 10 dlzoi
thus further accentuating lithic contrast with the upper Kings Falls below.
I saa
The Sugar River Limestone contains the Cryptolithus tesselatus Zone which is icon
characterized by C. tesselatus and the relative abundance of Prasopora. UnIthe
usually large Prasopora occur near the top, as noted at Stop #1.
H sir
I fee
Stop #5.

Small quarry (locality #C105):

The purpose of this stop is to examine a black chert-bearing, subtid
TTcalcisiltite lithofaciesTT of lower Trentonian age lying between
feet of Gd
River and one foot of Kings Falls limestones (Fig. 3). This 3 \ foot unit is
composed of massively bedded, medium wgray
weathering, irregularly burrowed, dck
„
gray to black, argillaceous, and somewhat conchoidally to brittlely fracturing

to

^
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limestones with irregular wavy bedding surfaces separating 5 to 3 inch thick
continuous and discontinuous layers. Its contacts with the Gull River below
and Kings Falls above are marked by "corrasion" surfaces. Although diagnostic
Trentonian macrofossils have not been identified from this exposure, conodonts
(Hasan, 1969) indicate a Trentonian age for this facies and a Bolarian age
for the Gull River limestones below.
#

The Gull River limestones are composed of light dove gray to medium
gray calcilutites and calcisiltites. Fenestral fabric, horizontal laminae
(algal?), limestone intraclasts, stylolites, and thin shale layers are frequent.
The argillaceous marker zone of the upper Gull River Limestone (see Stops #3
and #4) occurs at the 4th foot exposed. The vertical burrow Phytopsis is
common, while infrequent body fossils only occur within the upper 2 ^ feet,
including Eoleperditia fabulites, small ostracods, Loxoplocus, strophomenid
brachiopods, and Tetradium eellulosum.
&

Stop #6 .

Small hillside quarry esposures (locality #C112):

The lower Trentonian TTcalcisiltite lithofacies" first appears as a
thin (one foot thick) but recognizable lithology at this locality (Fig. 3).
It can be distinguished from the subjacent calcilutites of the Gull River and
the superjacent calcarenites of the Kings Falls. Conodonts have also been
studied from this exposure (Hasan, 1969). Large tabulate corals (Foerstephyllum
halli) are present, as in some exposures farther northwest, but the black chert
is absent. Only the two-inch thick strophomenid brachiopod-rich bed at this
locality is represented at Buttermilk Creek less than a half mile south (Fig. 3).
Whole Tetradium eellulosum colonies can be found in the uppermost Gull River
whose argillaceous limestone marker bed is exposed between 4 and 5 feet in the
lower terrace towards the road.

Stop #7.

Railroad cut (locality #C102):

This exposure (Kay, 1937, fig. 28) represents the most easily reached
complete section of the lower Trentonian subtidal "calcisiltite lithofacies"
(Fig. 3). These 7 feet of limestones are medium gray weathering, dark gray to
black, argillaceous, irregularly burrowed, brittlely fracturing calcisiltites.
The medium-bedded limestones of the non-shaly lower part are separated by wavy,
sometimes stylolitic, surfaces. The middle part is composed of a medium-bedded
zone with black chert nodules, a few fossiliferous calcarenites, and very thin
shale seams and layers. The top two feet are represented by a massive ledge
containing comminuted shell material and some whole fossils. The contact with
the 8 feet of exposed upper Gull River Limestone below is marked by a "corrasion"
surface. The argillaceous limestone marker beds occur between one and three
feet (Fig. 3).
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Field Trip

16j Mileage Log

This mileage log is designed to start at the toll booths of the
Exit (Exit #30) of the New York State Thruway. Participants of the
England Intercollegiate Geological Conference will take the Thruway
from Albany to Exit #30, a drive lasting about one and a half hours. Mileage
was taken from my car's odometer which reads about 3*3$ too high according to
have a similar error. The
the Thruway mileage markers. I believe most cars ha
hundredths of a mile are estimated, especially where
succession.
visits the following quadrangles.
maps can be found in the references listed
Little Falls 15' Quad. Young

**InMi

Published geologic

(19*0)

u

CumMi

0.0

0.0

Thruway.

Exit (Exit
Leave toll booths and proceed straight ahead.

0.1

0.1

Turn

0.2

0.3

Stop light.

0.25

0.55

Stop light. Junction with Route $. Turn right (east) onto Rout* 5» u,
Proceed through Herkimer (6 more stop lights) towards Little Fa! s, '

1.75

2.3

State Police on left.

4.9

7.2

"City" limits of Little Falls.

0.9

8.1

Stop light.

Proceed straight ahead.

0.3

8.4

Stop light.

Proceed straight ahead.

0.2

8.6

Stop light..

Proceed straight ahead.

0.2

8.8

Stop light.

Continue straight ahead.

0.15

8.95

Get in left lane.
Turn left (north), continuing on Route 28 North.

Stop light. Bear left.
Get in left lane.

Speed Limit is 50 MPH,

(City Hall on right.)
(School on left.)

You are now on Routes 5 and 1 6 7 combined

highway

9.1
9.6

Blinking yellow light.

Ifi

f,0<

m

0.5

Continue straight,

(Do not bear right.)

0

0.15

UE

1,05

Turn

I
mP
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*0ne stop is suggested in this quadrangle.
**InMi= Incremental Mileage; CumMi= Cumulative Mileage.
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1.0

10.6

Parking area on right.

Fine view of Mohawk Valley,

0.2

10,8

Outcrop of Little Falls Dolomite on left side of road,

1,^5

12,25

Proceed straight ahead, leaving Route 167,
on your left. Now on Dockey Road.

0,15

12.4

Intersection with Bidleman Road,

0.4

12.8

"Y" intersection after small bridge.

Pass Esso Station

Proceed straight ahead,
Bear left onto Inghams

Mills Road.
0,75

13.55

Intersection with East Creek Road.
Mills Road.

Continue straight on Inghams

0.75

14.3

After coming down hill, continue straight onto dirt road (a dead
end sign marks it).
(Do not turn right and go onto bridge over
East Canada Creek.) Note: Poor exposures of Rocklandian and
Kirkfieldian (lower Trentonian) limestones and shales to left.

0.05

14,35

Turn right and cross small wooden bridge.

0.04

14.39

After crossing wooden bridge, take right fork

in dirt road.

t

0.02

14.41

Turn left in front of building.

0.02

14.43

Turn left back onto dirt road.

0.05

14.48

Park on grass along right side of dirt road.
Stop # 1 : Walk to the right, through the grass, and proceed to
the right of the wire fence, walking beneath the power line tower.
At the stone wall along the edge of the field, bear left
and walk along the wire fence. CAUTION: Poison ivy often grows in
abundance along this path.
Opposite the brick building, turn right and proceed very
carefully over the boulders and across the creek towards the base
of the outcrop. The boulders you will have to walk over to get to
this exposure are sometimes unstable and move when stepped on.

0.0

14.48

Drive straight ahead on the dirt road.

0.02

14.5

Turn left onto dirt road leading from power plant.

0.05 ; 14.55

Bear right,

crossing small wooden bridge.

0.05.

14.6

Intersection with Inghams Mills Road.
(Do not turn left and cross bridge.)

0.8

15*4

Intersection with
Road.

East Creek Road.

2.15

17.55

Intersection with
north.

Route 167.

Then, bear left.

Proceed straight, uphill.

Turn right onto East Creek

Turn right onto Route 167, heading

0.4

17.95

Turn left onto Bronner

0.65

18.6

Intersection with Murphy Road.

0.6

19.2

Bear right where Bronner Road turns right (intersection with
Road).

10

1,0

0.2

19.4

"Y" intersection.

1.25

20.65

Park on right side of road.

Continue straight on Bronner Road

Bear left, continuing on Bronner Road.

15

Stop #2: Walk into small old quarry about
right side of road.

0.0

20.65

Proceed straight ahead (west).
0.0

0.15

20.8

Intersection with Burrell

0.1

20.9

Exposures of Shorehamian limestones on both sides of Burrell Road

0.2

2 1 ol

Intersection with Yellow Church Road.
Yellow Church Road.

Turn right (west) onto

21.8

Intersection with Route 170. Proceed straight ahead.
Church Road changes name to Top Notch Road,

0.7

22.5

Intersection with dirt road.

0.45

22.95

Intersection.

1.05

24,0

Intersection with Cole Road. Continue straight ahead.
Road changes name to Rockwell Road.

24.75

^
ill

0.7

0.75

U5

Yellow

Bear right, continuing on paved ros.

Continue straight ahead.

with Route 169.

U
Top NotcV

1lie

Proceed

I?
4.6

29.35

0.6

29.95

Crossing Stoney Creek in a relatively narrow stream valley.
1.2

Park on right side of road by entrance to quarry uphill from sma]
creek and outcrop of Little Falls Dolomite.

155

Stop # 3 ? Climb under barbed wire fence and walk into small old
quarry about 100 feet into woods from right side of road (Route 19)
'

0.0

29.95

Proceed downhill (north), continuing

1.05

31.0

Stop light. Downtown Middleville
Route 28 North.

,1

f

0.7

31.7

1.1

32.8

'.'J;

Quarry on right is in Little Falls Dolomite.

1.5)
Turn right onto newly paved road.

Drive straight uphill.
*•

0.25

33.05

downhill

16-27

33.2

0.15

Park on either side of road before bridge over City Brook.
Stop #*4: Walk across bridge and down steps on upstream side of
bridge leading to stream bed.

0.0

33.2

Proceed straight ahead, crossing bridge.
#

0.05

33.25

(Herkimer diamonds are common in the Little Falls Dolomite
downhill to the left.)

0.5

33.75

Turn sharp, acute, right onto White Creek Road.

0.75

3*4.5

Intersection with Elm Tree Road. Side Trip A begins here.
end of main road log for directions.

0.0

3*4.5

Turn right onto Elm Tree Road.

2.35

36.85

Intersection with Hard Scrabble Road. Turn left (north), con
tinuing on Elm Tree Road towards town of Norway.

0.36

37.^5

Beware:

1.1

38.55

Intersection with Newport Gray Road. Proceed straight ahead up
the hill. You are now driving on Newport Gray Road.

See

Very bad sharp right bend in road 0.2 miles ahead.

1

0.1

with Dairy Hill Road.

38.65

Turn

Dairy
0.*+

raved

with

39.05
road.

1.45

Dairy

with

*40.5
Hill Road.

1.7

*42.2

with dirt road.

Continue straight.

0.2

*42.*4

with dirt road.

Bear right, continuing

0.55

*42.95

Short dirt path for a car on right.
side of path.

0.01

*42.96

Turn

A small garbage dump on south

small old quarry
0.0

*4-2.97

Back out and return (north) the way you came.

0.53

**3.5

Intersection with dirt road. Bear left, continuing
nnn+iniie ft+TAJ trb+ ahead through the next two inters

3.35

*46.85

Bear right and

0

■ about
quarry

16-28

0.45

47.2

Turn sharp, acute, left onto Newport Gray Road

0.2

47.4

Continue straight downhill on Elm Tree Road.

1.7

49.1

Turn right and continue on Elm Tree Road.

2.25

51.35

Turn left onto White Creek Road.
#

0.8

52.15

Bear right at intersection, continuing on White Creek Road.

0.7

52.85

Intersection with Route 28. Sidelfrip B begins here.
main road log for directions.

0.0

52.85

Turn left onto Route 28 South, heading towards Middleville.

1.3

5^.15

Herkimer diamonds common along exposure of Little Falls Dolomite
on the left side of road.

1.2

55.35

Stop light. Downtown Middleville. Turn right and cross bridge
over West Canada Creek, thus continuing on Route 28 South.

0.2

55.55

Bear left at fork in road, continuing south on Route 28.

See end of

.

8.15

63.9

Turn right (west) onto Route 5 (Routes 5
a short distance). Proceed into Herkimer.

0.7

64.6

Stop light. Intersection of Routes 28 and 5»
onto 28 South.

0.2

64.8

Stop light.
left lane.

0.25

65.05

Turn left onto Thruway entrance.

28 combine here for

Turn left (south)

Turn right, continuing on Route 28 South.

Get into
1

I

0.1

65.15

Toll booths for Exit #30 (Herkimer Exit) of the New York State
Thruway. Return to Albany via Thruway.

Side Trip A :

0.0

0.0

0.15.

0.15

White

Stop # 6 : Climb under barbed wire fence on right side of road.
Walk about 300 feet into field until you reach the second set
of outcropping ledges.
#

0.0

0,15

Drive straight ahead.

0.35

0.5

Intersection with Woodchuck Hill Road.
White Creek Road the way you came.

Turn around and go back on

16-29

0.45

0.95

Intersection with Elm Tree Road.
main part of field trip.

Turn left and continue with

Side Trip B :

% •

0*0

0.0

Intersection of White Creek Road and Route 28,
Route 28 North, heading towards Newport.

2.05

2,05

Stop light.

0.15

2.2

Cross bridge over West Canada Creek.

Newport, N. Y.

Turn right

Turn left onto Bridge Street.

0.1

2.3

Intersection.

Turn right onto Newport Road.

0.8

3*1

Large old quarry to the right contains a good exposure of Gull
River Formation (Bolarian Series).

1.4

4,5

Park on right side of road next to barbed wire gate in barbed
wire fence. Poorly exposed Kings Falls Limestone (Kirkfieldian)
about 100 feet ahead on left side of road.
Stop # 7 ? Walk across the field along right side of road. Beware
of the bull!
Head towards the small clump of trees at the opposite
side of the field where you can climb beneath the fence and down to
the railroad tracks.

0.0

4,5

Proceed straight ahead0

0.15

4,65

Intersection with dirt road on your left.
(south) to Bridge Street.

2.35

7.0

Turn left onto Bridge Street.

0.25

7.25

Turn

2.05

9.3

End of Side Trip B. Return to New York State Thruway from this
intersection with White Creek Road according to main road log.

Turn around and return

